The range and distribution of sources of lower gastrointestinal bleeding (LGIB) seem to be evolving over time. Ischemic colitis (IC) has long been recognized as a common cause of LGIB. Due to a variety of contributing factors, we suspect that IC may be implicated in an increasing proportion of inpatient cases of lower GI bleeding compared to previously published rates. We examined the medical records of 464 patients admitted to the Methodist Hospital from 2005 to 2013. Patients with LGIB admitted to the hospital with a diagnostic colonoscopy were eligible for the study. Demographics and diagnoses were grouped and categorized for ease of comparison and compatibility with prior studies. Statistical analysis was used to summarize disease distribution and calculate probability outcomes based on pooled mean values obtained from 6 previously published epidemiological studies of LGIB. Anorectal bleeding including hemorrhoids, fissures, and stercoral ulcers was the most frequent diagnosis overall (20%) followed by ischemic colitis (16%) and diverticulosis (14%). There were a significantly higher proportion of IC cases observed in our population compared to the expected proportion of cases (p < 0.01, 95%). When stratified by sex, IC was the leading overall cause in females.
Introduction
Gastrointestinal bleeding (GIB) is a common clinical scenario encountered by general practitioners and specialists alike. GIB is divided into upper (UGIB) and lower (LGIB) sources based on the origin of bleeding in rela-tionship to the ligament of treitz.
LGIB accounts for about 1% of all hospital admissions [1] . This retrospective review will focus on etiologies of LGIB in the inpatient setting.
The epidemiology of lower gastrointestinal bleeding (LGIB) seems to be evolving over time. Historically, colonic diverticular bleeding has been considered the most common source, with reported incidence ranging from 20% -50% [2] . Angiodysplasia, anorectal sources, neoplasia (whether benign or malignant), and acute inflammatory processes (infection, Crohn's disease, ulcerative colitis) are other known causes. In recent years, ischemic colitis has been recognized as an increasingly prevalent disease process.
Ischemic colitis was first described as a cause of LGIB in 1963 by Boley et al. [3] . Reported rates have varied from 6% -19% and older studies tend to report lower rates [4] - [9] . The mechanism of ischemic colitis is distinct from acute or chronic mesenteric ischemia, the result of decreased arterial perfusion of the gut. Instead, increased pressure on the gut wall, often due to constipation and slow fecal transit time, results in mucosal ischemia and sloughing, clinically manifested as hematochezia. The diagnosis is confirmed on histology by mucosal and/or submucosal hemorrhage, frequently with a mild lymphocytic infiltration [10] .
Due to a variety of contributing factors, we suspect that ischemic colitis may be occurring more frequently in the inpatient setting compared to previously published data for LGIB.
Methods
We examined electronic medical records of hospitalized patients seen by physicians in our group from January 2005 to October 2013. Patients with ICD-9 diagnosis codes of 569.3 (rectal hemorrhage) or 578.9 (hematochezia) who underwent colonoscopy for evaluation were included in the study. We did not distinguish whether patients were admitted primarily for bleeding or if they developed bleeding while in the hospital for an alternative reason. No measurement of bleeding severity was applied. Some gastroenterologists in our group specialize in inflammatory bowel disease (IBD); therefore to avoid sampling bias, patients with a known history of IBD were excluded from the study.
Data for patient age, sex, and final diagnosis as documented on the operation report, pathology report (when biopsies were taken), or discharge summary were collected. A clinical diagnosis was made in the case where a biopsy proved to be equivocal or when no biopsy was taken. Diagnoses were grouped into 10 categories for ease of comparison with prior studies. The categories were formulated as follows: anorectal causes (which included internal and external hemorrhoids, anal fissures and stercoral ulcers), ischemic colitis, diverticulosis, neoplasia (benign and malignant etiologies), upper gatrointestinal bleeding (UGIB), other causes (which included graft versus host disease, radiation proctitis, post biopsy bleed), arteriovenous malformation (AVMs), IBD, non-specific colitis (includes infectious etiologies or biopsy report of "non-specific colitis"). Frequencies of each diagnostic category were recorded. If there was no definitive diagnosis (i.e., multiple potential causes) or if the diagnosis was unclear (i.e., no bleeding source found), then these patients were placed in the unclear category. To analyze whether there was a significant difference in the proportion of IC cases observed in this study from what has been documented in previous literature, we compared pooled data from six published epidemiologic studies of LGIB to our patients using a two sample z-test [2] [4]- [8] . Data were analyzed with Stata V.11 and Microsoft Excel 2010 Analysis Toolpak.
Results
464 patients met criteria for review. 208 (45%) were male and 256 (55%) were female ( Table 1 ). The average age was 64.8 ± 17.9 years. Elderly females (>65 years of age) represented a third of the patient population. A definitive diagnosis was made in 79% of patients. In the remaining 21%, the origin of bleeding remained unclear-either no source was identified or multiple potential but inactive sources were noted (e.g., hemorrhoids and diverticulae). In all comers, an anorectal source of bleeding including hemorrhoids, fissures, or stercoral ulcers was the leading diagnostic category at 20% (n = 96). Ischemic colitis (16%) followed by diverticular bleeding (14%) were the second and third most frequent etiologies, respectively ( Table 2) .
When stratified by age, diverticulosis (19%), followed closely by ischemic colitis (18%) and anorectal causes (16%) were most common in patients >65 years ( Table 3) . When stratified by gender, ischemic colitis was the most frequently diagnosed etiology in women (24%). In men of all ages, an anorectal source was the most common diagnosis (20%), though this category was surpassed by diverticular bleeding in men >65 years of age ( Table 4) . There was a significant difference seen between the proportion of ischemic colitis cases observed in 
Discussion
Our population was similar in age to previously studied groups, but exhibited a slightly higher female predominance. With the exception of ischemic colitis and diverticular bleeding, the disease distribution in our population was similar to prior studies. Though the prevalence of ischemic colitis appears to be rising, anorectal bleeding continues to be the most common source in hospitalized patients. Many patients, over 1 in 5 in this series, will not have a clear source despite a complete evaluation, although there is a significant body of literature to support that early colonoscopy can increase diagnostic yield [4] [11]. This may be because that unlike UGIB, 75% -80% of LGIB will resolve spontaneously, and leave fewer diagnostic clues to be seen on colonoscopy [12] . Interestingly, ischemic colitis was the most commonly encountered diagnosis in all women. Women disproportionately represented the majority of ischemic colitis cases seen (81%). Only 14% of our population was found to have a diverticular source of bleeding, previously reported to be the most common cause of LGIB. This discrepancy may be explained in part by our categorization method. In the past, patients with an unclear source but the presence of diverticulosis on exam may have been counted as a diverticular bleeds. In this series, such a presumption was not made, and an inflamed or actively bleeding/oozing lesion was required. Additionally, some cases of potential diverticular bleeds were classified under the "unclear" category, due to the presence of alternative bleeding sources such as concomitant internal hemorrhoids or AVMs. This study is subject to multiple limitations. The first is an inherent selection bias by including patients from a single facility. Additionally, we were unable to control for confounders such as ethnicity and socioeconomic sta tus. Gender bias may also influence our conclusion as females made up a larger segment of the study population. Finally, other factors such as diagnostic criteria, medical comorbidities and degree of hemorrhage may dramatically impact the likelihood of certain diagnoses, and must be considered alongside epidemiologic data in individual cases.
Colonic ischemia is directly related to hypoperfusion of the intestinal vasculature. Acute ischemia may be divided into occlusive or non-occlusive causes [13] . Occlusive etiologies include intravascular mechanical obstruction (thrombotic or embolic) in the setting of acute mesenteric ischemia or classically as a complication of aortic surgical procedures. Non-occlusive causes include hypotensive shock, volume depletion, impaired left ventricular function, or vasculitis among others. Ischemic colitis as defined in this study is distinct from these entities in that it is a mucosal phenomenon and is precipitated by increased intraluminal pressure (i.e., from constipation) based on LaPlace's law in addition to some non-occlusive factors mentioned above [14] [15] .
In the past, ischemic colitis has been described as a disease of the elderly [16] . In both the young and elderly, ischemic colitis was the second most common diagnosis. These data suggest not only an increasing prevalence in all comers as might be expected with an aging population, but specifically in the segment of population under 65. We suspect that this trend may be related to the effects of dehydration and constipation in the hospital. These data collectively demonstrate an increasing prevalence of ischemic colitis as a cause of LGIB.
